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(54) FILAMENT-REINFORCED COLUMNAR MATERIAL COMPOSED OF 
FILAMENT-REINFORCED CRYSTALLINE PROPYLENE RESIN 
COMPOSITION AND PROPELLER TYPE FAN PRODUCED 
THEREFROM 

(57)Abstract: 

PURPOSE- To obtain a crystalline resin composition excellent in creep 
properties and breaking strength, capable of producing a molding excellent 
in dimensional stability and suitable for a propeller type fan. 
CONSTITUTION^ This filament-reinforced columnar material is made of a 
composition composed of (A) a modified crystalline propylene resin (e.g. a 
modified propylene -ethylene crystalline copolymer) subjected to modification 
treatment with a modifier (e.g. epoxysilane or maleic acid) containing (B) 10 
to 60wt.% (based on the composition) filament reinforcing material (e.g. glass 
filament) having 3 to 30mm average fiber length and 3 to 21mm average 
diameter and (C) 3 to 20wt.% elastomer (e.g. an ethylene-propylene 
copolymer elastomer) respectively dispersed therein. In addition, the 
component (B) is dispersed so as to be arranged in regular order in the 
longitudinal direction of the filament- reinforced columnar material having a 
length substantially equal to the average fiber length thereof. 
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.. 1 

$ nftm^m^ ^ ts.^&mm.\m.^^ (d) o t. 

¥i^iil*iS3~3 0inmT¥±^ii;g3~2 1 MmOfcOT 

^•st^fci o~6 o««% (ififigig5Si!i) -^wsn, 

MSiil*i3S^bW ( B ) *t¥i^itiHI* i^Ke<) tc^ b l^ft $ 
®SiiliHi3fi<be«*t:(D)<Z)Stt;^fSll-|S^JLT*3 0. x 

2 ] 9immmm ( b ) 7jt¥i^iss*ifi 5 ~ 2 5 

(D). 

1 X« 2 (r82«ofiiiiiNI3S{bS««^ (D) , 

[»««4] *iii*i^{b*J(B)dt;«;vx««iytT&* 
mim 1 ~ 3 oHn*>tcfBtto«a$«i3Sfi:tttt#:(D). 

Cil«^5] SiiB8l^<b«(B))&t*«il8MiT*S«* 
JS 1 ~ 4 ©{Bin*^ fC BE«©fiii^*63Sll:tt1*#: (D) , 

^v'i'^ 1 aK±-c*-5ts*:« 1 ~ 5 © 

K»i*«!i*tvu-f >KXtt*i7Kv^-f >m-e*sf»*« 
y P t U >igStt1»|gdty p If k > - 1/ 

[»d<3S9] X^X HV-(C)*^X5^l/>-7'Ptri/ 

>*a'&x57. t>v-Rt^x^u>-yptfu>-#* 

>*t5-x5^ u x >-2-y >, 1 , 4-'\^'+}->'x > 
RDfv->i7P'^>^vx>d^e.a«n-5 iffijii±T*s 

eScK?riJ{c=fc^e5:Kypeix>^Stt«J 
||i(A)4'Jr5pi^iliMiSfi3~3 Oinin©Si|tiiiS^^b*f(B)& 

%{CWikW (D) o T, ^©56:MSiJ*^*^-> 7 yM'c 

0, ^®3S:Hyplf^>i^S141»l&{c:fett-5yptru> 
i^SttMlgSI5^*^:/p e 1/ > - X5^ 1/ >^att*S^^ 
^Ofiiat*tt3iiib**(B)7Ji¥J^iES3~2 1 
itiinO:tf7XSigSI6^<k*J(B)Ta5oTl 0~6 0M« 



(2) 

% m.m>iwm ^w^n, ^*i»iim^^(B)*t||« 

X5X hV-(C)*tX5^l^>-:/PtfI/>#ta 

-&X7X h-7-RtXx5^1/>-^Ptfk>-#*l§>':t 

[0 0 0 1] 

•5. i¥L<tt, ^f&m\tzfu^^myry-c&-ox. m 

w^mwx\mm.t^^izm^^ihn^ m^^^^m 

x^m^^\tiz'stsm$Kmwzm-r?>o 

20 [0 0 0 2] 

mM(Dmm] mmvi^^tMtvxfiSc.m&^\zii\,^x& 
f>-^?>sSLm^nrz^m<Dwmm\:mmsi\tmz^^x$> 
mz^nrz^itmz. mm^mii. mimm. 

^^^{z^m(D^^-^m\zrrti.i:>riXikrzo mxity^ 

30 .5) : 

(1) 4#^BS5 9-2 2 9 4^^« (5teffa«l) : 

75^, 1 oa«%e^i^(^®i4f^;p*a#:T'i7'^7 h^if 

;^n;fcigfttt3l^U:tU7^' >4 O/iUiUS 5a«g|5, 
^XSfcNIS^aViL 5 0««SI5^<J:t;i!i|!K«IJ£J^:JAt^# 
tt^i=5;S:lib3 5««gP (tH0 0a«g|J) *J^-C}g 

[0 0 0 3] ^©$t^T8fe^15 1 it:^mm<Dm^0S.^Rz/^^ 
n ® M»jt i> T tts^H L T fc CD CD. *sse^ © 

nr£^^mi>m<. u^xmmm.Wi^mizhmmi^v-y'' 

^mmizhm'SLi'X\^^fsi\,\ 

(2) #ii¥5-3 5 7 3 8#^^ (^ffS*fi2) 

n\t<D^0ktinftmit:^v:fo\duyies.^<^izLx^m 
u T'p e >xtt-^n t *^ttoi^stt3}^^7}^ u y p e 
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[0 0 0 4] z.<D^nWifT2{mm. ^mffa<DMmn^ 

(3)«fM¥4-2 9 8 5 5 3^l2i$g (5tfTS^^I53) : ;(/ 
^XiifcKISifbJt^'J^l/^^' >l»BimfiK!ijTa&oT, (a) 

h-f >x -y i7 xdt 5 g/i04i-Ut±©3i? U y P tf U >IS 
^|g4 5~8 5a«%, (b)SSd^O. 8 9~0. 9 3g/c 

SnSM I ItdtQ. 5~5i:a&-5{S^SJJ^Ux5^l^>5 

[0 0 0 51 LA^U, ±s305fefTaffi3«X5^U>-:^ 

TEPRJ ^ rio«»%J ^Wr-5ffl(!K*HB«L.TVi 
^. iAc> aK5a;^{cJ:oT:/P^7S!7r>®^;5;SS 

mm.mwRn^<DA^m^mzis\,^xi>m*^fs.i' u 

CO 0 0 6] 

o ttfiScJg S 4^ «c *3 -5 SifkilS*!* ^ ii;'c S -1+ ^ 
[0 0 0 7] 

tiS**t^snsiiiegi5*ro*-c"&yp^^s!7 T 

[0 0 0 8] [ftt»e^^(DS*6<j«5fi!c] efeSSiJtCct^eJcR 
yp fcf ^>iSatt«*llg(A) 4>(cftiiS«l3fi^b«(B)&o:x 
7;^ hv-(C)7i«^)>«:$n/tfflfi)t#ij5^e.;5:Sfi«{«fl^jb 



3~2 1 umC!)t)©Ta6«t^^m 0~6 0M»% (fft 

iHKW i:^ b v^fi ^? c7)ftiil*|?S<bft<^^ (D) cDfttt:6r 
|B]1;:S^JLT*5 0, X7X hx'-(c)*t3~2 oaa% 

[0 0 0 9] \im.V^<n^^m^ 1 ] Sii^^^t:*^ ( B ) 
10 *^¥l^iKI«tfi5~2 5inmC3fe©T^^ rft)yi#:0»:*:6«) 

i^fijcj \zuwL(n%mm.\m.^^ix>) > 

[0 0 10] [fe^^#:©5!c^«fig2] fi||«l^jk**(B) 

[0 0 11] [S<^#:oefe^«fig3] fiilt«t3iifl:*^(B) 

isM<r>^mim\m.^w (d) . 
[0 0 12] [s^*^*:©BfeA«fiic4] ^mmmcM(3) 

[0013] [tt«^03!(a«lfie 5 ] efeSSHT* S Wffil 

T'^-s re<^#:(7)«:$:6?i«fiEj Rt^ m^w-<n?kAmm. 
to 0 1 4] \.mkW(Dt!kAm^Q^ ^mmx'h^^t^ 

[0015] \.mk^<7ii^LAm^ 7 ] bjck^p t; u 
ffittwig (A) os«T» s :/p tr u >^ai4«jiitdty p 

tfi/>-x^i/>i^aft^^a^^*cT&^ rs^^^^coa*: 

[0 0 16] [mtWOi^Am^B] X.'yT. hV-(C) 
40 d^X5"l/>-7'Ptfl/>*a^X5X h-^-RDCx^^t' 

>-^ptfi/>-#*^sv'x>^a^xvx hv-d^e. 
ret^#:<©3)c^«fi)t7j \z^m.<D&mmitmiiW 

(D), 

[0 0 17] [tt1^#:OeJcS:^fiK 9 ] X5X hV-(C) 

(:*5tt«.#^*!S>'x »5i5-x5^ u X >-2-y 

i,4-'s4^-y-v'x>Ryt-:;->^p^>^vx>75^?,s 
«ns iajji±Ta5-5 rft^^^itcosijcw^^ritj ROC m 
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[0 0 18] [fig?^a°p«»*fi5^fi£] ^nmzji^^m 

:fn\^Uymmitmm(A)^\zW-i^mm&3~3 Omm© 

^tt-s T'D e u >i^att«ll§gg^)-**:/p tf 1/ > -X5^ u 
Tl 0~6 0S«% KfiSK*! 
KWCI^— ®fi^Srfl-b> hv— (c)*txg^U'> 

-7'DtfU->^^«-&X^7. h-7-&tKX5^U>-7'Dtf 

[0 0 19] <mm<Dtfmf3iWim> 

Jj? U ^P bf >/#g!fHOigS147|? ij :/n t! >= 0 . 
5/9 9. 5~1 0 0/0 (««/S«) T^^fiKSn 

[0 0 2 0] ^:i-e, jsatt3p'J7'pt!^>atj«7'p 

rc^P tf 1/ P t; 1/ > iffi© a 

[0 0 2 1] ^^{iTf^u ^a\^u>mmzM-r^^mm 
oy^yy hmit&^i<Dm&mmizMLx 0 . o i~ia 

«%. $f^L<«0. 0 5-0. 5a»%Ta&tl«*5§HJ 
[0 0 2 2] «2^®3lJ»*%HJiC:fettS5«C«yPtf 
LT«. T5y->7>. X/}^4^->->^>, t:'x;i.->5'> 

Wi^^^ u P+v'i^^ ss«ns 1 wiki:.^mi 
[0 0 2 3] *f8§«(c*3it-&eJc«7'ptrk>i^atta-& 

#: (A) ^M-t^^mM3)\'it^ >mtVXiit7i7 u ;p 
\fayi')mRU/Ji^-)i'^>-yti)i't^ym^(DimEK 



(4) 

[0 0 2 4] «&mm^im(B)»:$imm<DAwm. 

3S'fbttt«il^^(D)^«fiKT-5Si?«63Sfl:«(B)tta#, ^ 
(DW-i^mm& 3-- 3 Om. b < « 5 ~ 2 5iniii> ^CD 
*-afeNiO¥l^itg 3 ~ 2 1 Mm©t)OT*oT, ^tl 
e/i)«5 0 0~4 0 0 0*eS®m:^{*:tL-Tjf«$nT 

St:, ;ine.O:^f77.P-If >i7'^Sr2*J!J^ 

[0 0 2 5] ±?i(D&m.fmim(B)<D^m\tMmmR 

Ktn^mziu^x, ^(Dmmmmzhmm^n^^ii 

t£»x'U<. mm(DmmxMm^ti^m^ (.wimm) x 
$,^zLt)mm^t¥x<h^o 
[0 0 2 6] ^<Dmm\t&mm^im^W(Dmmx$>^ 

\zmm-r^tmzmmmM(D^^i^&^-fymv^#(D&-s 
tv&~m.i^rz&^i^ — ^i¥^-r^mz\tMi^ima^) 
(D^mxm^^mfsimmmit^x$> « c: i srs-r s^^tc 

[0 0 2 7] ±m(Dmm^mzm'^-t^mmmmtvx 
itm^ii. UyT^mm. m.mmm. ^^mmmmxs^ 
mtmo^mn.KiMm^mi^^t.iflx^^. ^<d^x 

%Uy7.mm\^'t<D<^^-Bi.nm^<Dmmt^i^M.x. «fc 
^-Bi.vx\^^^mmmmxh^, 't(Dmmt]twtm\zm 

■f. ^\z\mmzii\,^xm.-m\z^m.-^^h(D\tmMmm 

mmy.\-mmmimmm\z\-i.mmu<%n^n^, 
[0 0 2 8] z.tip>(Dmmm^M<D'^x^m'^(rim'^\z 
^\^^xmhmmui3y7.mm^mfvx^%^M^mmr 

mmm.i\Lti(.B)h\.xmvs.tiitii^7.mm(ommt.m. 

[0 0 2 9] «X7X h^-(C)»*fgMO*iSI*i 
!Sl{ba<*«:(D)*«li!c-r-5X7X hV-(C)«<Si^Stt 

x\t^.'&m(Dwm<^m.xh^^xmn\t r:^A«tij i 
*3ttsx^x NT— (c)fiiE-©»^^T*^iSatt:^Pbf 

so [0 0 3 0] ^E-©®ig$5teS-rSfc«miBvX>S^zfA 



[0 0 3 1] ^j-l^^^- >ISX7X hv— i:«a#, x^ 

7" > CD 1 ae^± t ©*a-& »c J; o Tjgfig s 
[0 0 3 2] m^ii. x5^i/>-7'atfix>*a^x^ 

XhV- (EPM) , X^U>-ypfcfl/>-#*IS>^ 
X>*a^X7XhV- (EPDM) . X5^^>-1-:/ 
5^>*«^X7XhV- (EBM) . x^^>-i-:/x 

>-#*^SvX>^ta^X5X NT- (EBDM) <Df^ 

^X7:^hV— (EPBDM) ^^ifSdid^T^S. 

:in^Jr*JViT**!S>?x>iLTfflVif.nS'b(Dttii 

5-X^Ux>/-2-;t'd^;i':^> (ENS) Xttl,4- 
'\+-y-i;x>T'ab-5)*^, 5?->i7P'^>5'>'X> (DC? 

D) *«fflVi^n;tfe®t>*-5. 

[0 0 3 3] «^mmm^\Mma<r>m^»i^m^<r> 
®Siii*t3^{t:*t(B)*n 0-6 oaa%, «=sl<«i 

5~6 0S«%> MtCiif SL< «2 0~5 0S«% (ffi 
fifetlS^P) ^#$n, ^OX^XhV-(C)dt3~2 0 

[0 0 3 4] ±?H®ft«KiSt5i^bmfiKi^f';fe^t'555cK-/P 

«e!cK^jo«tt«*^«*iB®«afc*fLTas. o.oi 

~iaa%. j!fSL<«o. 0 5~o. 5a»%(ra'-<a 
as«BWf'tt+5i-Ta&^c *Ac, ±ia(A)*^eiicK«ji& 

[0 0 3 5] «Ammmim^i^(D)<D^m»:^m 

fT(cig^Jtt§8{CjP;lTKaiyt#:illl&|5l-<?5ft^?TKatt 

14^ r^ift^figj^^j ) $^tf§::i7)tT?€r^ : 5fe-r. ± 
lEoeicK:/p eu>i^fttt«Jllg(A) tx^x h v-(c) 



(5) 

8 

mmTkn^mm%^<r>im-)j^\zn\^x^mmu 
[0 0 3 6] ffi;^, siji^«A$nitSiiiifip-if>y« 

H 1 <7)BII8tr>cD^ffi{c:3aL;5:*^e.e[6]bT^2 ®M 

10 mcdy(Dnm\z^^\^uifihm,n-t^ii\<^omi^mtXi 
[0 0 3 7] :i <n^M(Dmmm7. h 5 > k ^ 

*f (B) tlt&[^-(Dfi$T^WrSft«l 

20 [0 0 3 8] «:^P'^^S!7r>0^?g»±IB0^ 
HatCct o T# 5 ti;^c¥l^ft 3 ~ 3 0 mm(D«i6iHI?S<t:fttt 
#:(D)<£ltmfiej^fi!l's^AbTMSaS2 5 0*C#jfitC 
43VJT^S!F«3'^^JM«llt^ltmi>T0 1 \Z7h-^nTzM^ 

(D-:fu^'7myry^^mi'^. cioltmj^j^^fcisvi 

T«7.i'U:i-iLTL/D=2 0 RiyfJEIiit 1 . 8© 

[0 0 3 9] <0fr»'cf< mm>m i o (a) tceii^^ti 

30 « 11, 12, 1 3:BiZSl 4^mM:^\^^ 

^) . 1 1 ~ 1 4 (D^n^nff)mm^mwmmm 

mX$>^X. J^ii*aJ^{C*3ViT»l/»X->s;t^Ta&^T« 

/hjpsgp^i- 1 1 mmm(Dmm:^^izisif?>^mzi{Lm 
-r^tmz. mmi i(Di¥^m^'i't(DmmizM-r^mmt 
m^-t^^&x^ o xm^m^mts^mzm:km-^^» 

1 Iddt&Sf -5. 

[0 0 4 0] :^^m<D:f a^^my 7 yF(DmiRvm^ 

40 fiJ^-r^i^gSgCfefc 1 IbRCXl ldT*-5o fj:*3. ±15 

«i5i?^ttfi&«^« 12, 13 &zS i4iz ■bji'&t" -5 i 

[0 0 4 1] 010(b)«*f!ig(DyP'^7S7r >F 

^{S'J::^fip-^lHlfeW{cB32-r-5;^(S]!|#t, igi©(a)(c*3 

*^?gw:^P'<7S>' 7 >Foiilfe^ U-T'^^jil^-r^ 
fCtt, ElCD(b){C*JliTfi$hift$bi®fitS:lHlK 

60 s:3^ra^®<ga:wsiKT*s) icas5-r§*¥®^T?® 
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h (^mf^^T b ^miE-r^^\zm^^nu o . 

[0 043] 

[0 0 4 4] j^T. ^J^«Ry%S«TI30 

(l)|slK^«3SS : 01©4t!{^«©7'P'<^^:7r > 
(itg4 5 Oiiiin:^««;p$«/J>fflO. 5iimiB:0i"^:SOJ» 

5'COfiS1f't'TlHie»l 0 0 OrpmJ'iiViTl 0 0 Oh 

;i/X5"U'>*) 9.0S»%, (Tm) 16 0*0 

R.tJfMFR(230'C;2. 16kgf) 2. 6g/10min, 

#:) : X^U'>^^J-&#»7 4a«%. M I <190'C:2.1 
6kgf) 3. 2g/10ininRy:A-X— ifiSa^ [MLi^dOO 

t;)] 24. 

(5)MFR : J I S K6 7 5 8 iCipSS. 

iHm^m:!^ (Tn) :«Wl*«SflftStt ifm TDS 

Cj ) <&fflViT2 O'C/iiiinT#SL^c;0^?.SSiJ$nS 

[0 0 4 5] 

[Ili£{»ll~6] ^flgji^tll chLT, #3JcK5}?U:/D 

tri/>«&l*^9 9. 2S«%. eJcS^pJ-eabs^fiSia^^i 
i,3-t'7> (t-:/^;i//i-:t+v-i'V7'ahf;W '<>-^> 

0. ia»%S:Z^it^J<i:bTX5^TU >^*;i/->'^AO. 

m^nWim^'^(Dm^uis-^^x\^-zmmmM. (200 

■C) tS{::JfmbT^m;Sns;^h7>h*S:«»fLTjgi|Si 
Ufc. »6n;t3Jc®3i? U bf U>«M F R (230'C : 2. 1 
6kgf) 1 3 Og/10minRC;i^7 7 h StlfeeSceSaCD^flrfi 

0. 3afi%T*o;t» 

[0 0 4 6] fiJIiS^t; 2 bL bx. itacofitfflis^i^ i 



(6) 

/o 

PMJ ) i^'\>->x;V5+-tJ— (KiPp«) "t'T^l^S 
^LT«Ig- X7X hV-ii^i^^ttfc. %i^ntzm.^ 

[0 0 4 7] ffi;^, JgK<i:UT#^*&$n^c;y^XiSSiKlP 
-H>i/«:^Hij«^g3i'-fXrt'\#tl&L;^)i<e.. ^P- 

B$^^TXh^>h*:^J>y37-l3J;oT^»f (¥i^S^ 1 0 
mm) LTmSt«t*t^ (^^U-y h) SrlSf^Ufe. 

xfflv>6nfe:!!J7X«8jiP-if>y«^o#ati«lgi 7 

Mm. *^*IS:4 0 0 0*. TEX#^2 3 1 Oro7t?U 
7'PtfU->fflTfeo/i. -?-©fflfigRt/t!fe4*i^« 1 tC* 

20 [0 048] ±S®5ai{btttt#:€:ltttJ^Jgttl [X U :i 
-:L/D=2 ORtXffii^Jtl. 8] ©ISi|B^«*&□*^ ^.g 
AbT^B! (2 5 0*0 ^(CWflg^^^rt'sitmbTa 
l{r^3nfcJgtt©4tSC55«Xi7ij3.- (a[g4 5 0m 
ib;33«C9»$S/JnM0. 5mmRt/35«Off$ft;>cffi4. 0 

mm) ^^mvfzo niE>nrc:fu^7myr>(oitift&m 

[0 0 4 9] 

litmm 1 Rz/ 2 ] w&g^i^ 1 i UT. u 
Ti,3-ifx (t-:/9";wt-:t^->'f y:/ptf;i') 'Oif 

>0. ia»%RZ/ffl-SiJ<i:lxTX5^TU >^;^;P>"^A 
0. ia»%*^^:^-5g-&i^$riiSJL, ;itl^'\>->x 

0 0"C) mfCjfffiLTMtB^tlSX N^>K«:W»fUT 
jiJiSiLfc. #e,nyc5J:K5t^U7'Pt!I/>«MFR(230 
'C:2.16kgf) 1 3 Og/\0minRZSifyy b-^tirz^nm<D 
■g-W»0. 3««%T*^it. 
40 [0 0 5 0] ||SB^JfC*5tt^Wflg- X^Xh-V-ji-^t) 

mtmmizm^i'xmm^i^ mt^uyb) ^mi^ 
Lfz. ^<Dm^. n^Rzs^na^^mi^^nrzzfa^y 
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